Abstract
changes (e.g. population change, tourist growth, hydropower demands). Irregularities and 21 uncertainties in the fluvial regime associated with climate change and the continuous 22 increase in water demand by different sectors will add new challenges to the management 23 and to the resilience of these reservoirs. The resilience of vulnerable reservoirs must be 24 studied in detail to prepare for and mitigate potential impacts of these changes. In this 25 paper, a reservoir balance model is developed and presented for the Pedra 'e Othoni 
Introduction

43
Reservoirs are generally built to augment water supply, for hydropower generation (World 44 Watch Institute, 2012) and to attenuate flash flood flows. They alter hydrological regimes by 45 attenuating flood flows and releasing accumulated volume in the summer to cope with dry 46 season demand. In regions where water resources are scarce and summer demand is high, 47 reservoirs play a crucial role in securing water for irrigation and domestic use. Many areas 48 worldwide are wholly or largely reliant on reservoirs for water supply. This is particularly 49 true for many locations in the Mediterranean where (ground) water resources are limited 50 and inter-annual climatic variability is high. Strong dependence on reservoirs as the main 51 water source may lead to major pressures from future changes, requiring a balance between 52 climate change and its effects on water availability, and the development of water demand. 53 Future pressures on reservoir operation can include: i) climate change, which can modify 54 rainfall totals, increase evaporation losses and/or unfavourably alter the variability of supply 55 and the hydrological regime (Arnell, 2004 (Ford, 1999) , the model structure is constantly checked in order to 104 verify that it still performs the desired function for which it was initially set (e.g., in this case 105 assessing long term reservoir water balance).
106
SDMs comprise three main elements: stocks (e.g., water in a reservoir); flows (e.g., river 107 inflows or evaporation) and converters which control flow rates (e.g., evaporation rates). If Each expression between elements is evaluated at every modelling time-step (Ford, 1999 The following climate data were used to simulate the inflows and outflows components of Results are subsequently used to assess future domestic and tourism water demand. 
Open water evaporation
Irrigation requirements
303
The irrigation demand was estimated using a one-dimensional GIS-based soil water balance Monthly water needs (I) for each polygon was calculated using:
where P i is the precipitation in month i (mm); RO is the surface runoff (mm); ETc is the crop 309 evapotranspiration (mm), and δw is the soil moisture content in the root zone (mm). Due to 310 the deep aquifers in the region, water capillary rise term (G) was neglected.
311
The fraction of effective rainfall (Peff) available to each crop was estimated using the 
Results
341
Changes to temperature and precipitation
342
Climate scenarios for the basin predict average change in annual precipitation ranging from - sector has declined recently and is projected to decline further. Thus, the request for energy 444 and water from industry may be reduced, leaving some 'slack' for agricultural expansion. 
